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OutcomesAbstract
Saltmarshes provide valuable ecosystem services including 
coastal protection functions. When considering 
management for future ecosystem service provision it is 
important to understand why and where area change will 
occur. Physically-based morphological modelling of fine-
sediment systems is in its infancy while we are entering an 
era of unprecedented environmental data availability. This 
poster describes an accessible and easily applied data-
driven approach based on quantitative estimation of 
current marsh system characteristics that allows 
prediction of marsh evolution.
Central to the approach is the recognition that 
morphological feedback exerts a primary control on marsh 
system evolution. Landforms and hydrodynamics have 
reflexive impacts on each other, the interactions of which 
at relatively small spatiotemporal scales affect larger-scale 
and longer-term evolutions in system behaviour.  
This work develops techniques for extracting quantitative 
morphometric indices relating to the functional 
configuration of landform units at marsh margins to 
produce a novel and objective classification scheme that 
can be applied extensively in an automated manner. 
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Different margin types have different process suites
Marsh margin configurations vary. This work conceptualises these as positioned within a triangular parameter space between 
three end-member types  with substantially different functional forms and morphological-hydrodynamic interactions
Margin types can be distinguished by their slope, topographic complexity and landform alignment
Data
Datasets used in this work were aerial photography (2013, 
25cm pixel, RGBI) and airborne LiDAR DEMs (2008, 25cm 
pixel) supplied by the UK Environment Agency.  Region: 
East Anglia, UK
Transition between vegetated and un-vegetated marsh 
surfaces manually vectorised from the aerial photography 
to define margin location. LiDAR data were sampled from 
10m diameter circular regions (ca. 1250 pixels) spaced 
along this margin vector to determine margin type.
Conclusions
A quantitative functional typology and highly accurate 
classification scheme for marsh margins has been 
developed. Different margin configurations exhibit 
different lateral behaviours over time. Inferences can be 
made from single current observations of the landform 
regarding past and likely future dynamism and evolution. 
All margin types in the study area exhibited a tendency to 
retreat, however cliffs are relatively stable in contrast to 
ramps which are the most dynamic. The classification 
offers  a new opportunity to parameterise morphological 
feedback in data-driven models, improving their 
predictive capability, as demonstrated here using BRTs. 
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** Behaviour  statistically separable from all other margin types
Class Mean signed 
change (m/y)
Mean absolute 
change (m/y)
A - Ramps -0.17 0.84 **
B - Cliffs -0.05 ** 0.24 **
C - Ridge Runnel -0.07 0.33 **
Multivariate modelling of marginal position changes also 
shows that margin characteristics are important. 
Boosted Regression Tree (BRT) analysis using slope, 
complexity and alignment indices alongside contextual 
parameters such as fetch, tidal range, offshore wave 
height and distance up-estuary show that they account 
for 16% of the variance in modelled changes. 
